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A  total  of  six  (6)  specimens  were  subjected  to  the  tests  as  outlined  in  this 
procedure.  The  results  are  as  follovsi 

(1)  Specimen  S/H  904-0055  was  discharged  at  ambient  atmospheric  conditions 
after  a  stand  time  of  1  hour  and  12  minutes.  Following  the  discharge 
the  canister  failed  and  leaked  electrolyte,  (See  Data  Sheets.) 

(2)  Specimen  S/N  904-0057  was  subjected  to  the  2.5  hour  heater  test  and  a 
discharge  at  +40*?.  The  stand  time  was  4  hours  and  50  minutes  and  the 
discharge  was  satisfactory. 

(3)  Speoimen  S/ft  904-0051  was  activated  at  +125CF.  The  stand  time  was  4 
hours  and  30  minutes.  Before  the  discharge  could  be  performed,  the 
canister  failed  and  electrolyte  leakage  occurred.  The  output  voltage 
then  dropped  below  the  minimum  of  26  VDC . 

(4)  Specimen  S/ft  904-0048  was  activated  and  discharged  at  +60°F  as  a  re¬ 
placement  for  S/N  904-0051.  The  stand  time  was  3  minutes.  After  the 
discharge  the  canister  failed  and  electrolyte  leakage  occurred. 

(5)  Specimen  S/N  904-0045  was  discharged  at  a  rate  of  60  amperes  for  10 
minutes  while  at  an  altitude  of  one  (1)  millimeter  of  mercury.  After 
this  discharge  it. was  found  that  electrolyte  had  leaked  out  around 
the  Cannon  Plug.  Four  (4)  hours  and  35  minutes  after  activation,  the 
acceleration  tests  were  performed  with  satisfactory  results. 

(6)  Specimen  S/ft  904-0047  was  subjected  to  Proof  Cycle  nBn  as  specified  in 
Paragraph  4.1. 9. 2  of  this  procedure*  After  a  stand  time  of  6  hours 
and  7  minutes  the  specimen  was  vibrated  in  thd  Z  axis  (See  Figure  3 
for  axis  designation)  while  being  discharged  at  ten  (10)  amperes. 

While  the  vibration  equipment  was  being  set  up  to  accommodate  the  re¬ 
maining  axes,  the  canister  heated  and  bulged  at  the  sides.  The  speci¬ 
men  was  then  vibrated  in  the  Y-axis  and  the  output  voltage  fell  below 
the  26  volt  minimum. 

A  typical  discharge  circuit  is  shown  in  Figure  4* 
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rgftPOSE  -  The  purpose  of  thie.  report  is  to  describe  Xha  teat 
equipment  and  procedure  required  for  the  flight  Proofing  of 
coapcnente  la  accordance  with  the  latest  issue  of  Go nr air  Spec¬ 
ification  »o.  7-00210,  *  ~ 

•  •  ;  •  ..  ■  .  V:,\  ■  - 

ENVIROWENTAL  TSffiS  -  The  rnvirpja&eetal  teats  prescribed  la 
thie  procedure  ere  written  to  cCfafo jm'  to  the  individual  oo»- 
ponent  specification  and  the  Current  la toe  of  Comreir  5peo- 
ificatios  So.  7-00210.  In  the  are at  of  conflict  between  spec¬ 
if  ioatlena  the  component  specification  shell  take  precedence* 

SOME MOISTURE  -  The  epeolflc  component  under  teat  shall  be  re¬ 
ferred  to  as,  Teat  Specimen"  In  this  procedure, 

TEST  LATft  -  One  copy  of  thie  report  shall  he  bound  into  a  data 
book  end  ali  original  date  end  operating  tl*e,  in  minute*,  re¬ 
corded  therein.  Toe  date  book  ehell  be  kept  on  file  lh  the 
Components  Test  Laboratory, ? 

W1TN&9S1SQ  *  Data  from  all  tests  outlined  in  thie  procedure 
shall  be  witnessed,  end  sighed  by  a  Air  force  Representative 
or  hie  designated  alternate.  - 

Staa^CI  Of  TESTS  -  The  Initial  Satisfactory  Performance  Teat 
shall  be  performed  on  the  •Test  Specimen*  prior  to  ill  other 
testa.  The  sequence  of  subsequent  tests  Shall  be  determined 
by  the  availability*  of  environmental  facilities. 

>  "V  .  ’  .  •  *  1 

YARUTIOES  -  Variations  to  Oonvair  Specification  *ot*  7*0^10 
and/er  the  individual  component  <*peclf ioetioc  shall  he  iscdid 


4  /or  the  individual  component  ^specification  shall  he  i.»«$ed 
In  the  form  of  a  memorandum  to  the  applicable  portions  of  this 
procedure.  ... 

Deviations  to  the  shove  gjpeolfieatlon  shill  be  prooesaed  by 
the  Design  Engineering  Group  based  on  the  variations,  if  any, 
outlined  in  this  procedure^ 
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DESCRIPTION  AND 

| 

DESCRIPTION  OF  TEST  SPECIMEN  -  The  test  specimens  covered  by  this 
prooedure  consist  of  live  (5)  remotely  activated,  Main  Missile, 

Primary  Batteries  as  outlined  in  Convair  Spec.  No.  27-06359.  i 

REFERENCES  -  Applicable  portions  of  the  following  publications 
shall  form  part  of  this  procedure* 

a)  Convair  Spec.  No.  7-00210  B  •  "Environmental  Requirements 

and  Teat  Procedures  for  WS~ 
107A-1  Equipments". 

■ 

b)  Convair  Spec.  No.  27-06359F  -  "Battery  Pack-Main  Missile 

Power,  Primary  Type,  nisuile- 
borne,  Specification  For", 


OPERATING  oEQUiKEmENTS  AND  TOLERANCES* 

OUTPUT  VOLTAGE  -  The  output  voltage  shall  ne,  with  a  discharge 
current  between  60  and  145  amperes,  as  follows* 

a)  The  voltage  shall  be  less  than  32.0  vdc  within  0.025  seconds. 

b)  The  voltage  shall  remain  between  26.0  and  30. 0  vdc  frou  0.5 
minutes  to  10  minutes. 

NOISE  -  The  electrical  noise  (ripple)  on  the  28.0  vdc  level  shall 
not  exceed  0.03  volts  measured  peak-to-peok. 

ACTIVATION  TIME  -  The  time  required  for  the  test  specimen  to  attain 
full  power  output  after  the  start  of  electrolyte  transfer  to  the 
cells  shall  not  exceed  2  minUtes  when  activated  with  an  open  circuit 
condition. 

STAND  TIME  -  The  test  specimen  shall'  have  c  maximum  stand  time 
(non-operating  time  after  activation)  of  10  hours, 

SPECIAL  INSTRUCTIONS  -  When  the  test  specimen  is  discharged  at 
10  amperes  the  criteria  for  unsatisfactory  operation  is  ripple  or 
erratic  operations 
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3.0  TEST  FACILITIES  AN.,  EQUIPMENT i 

3.1  INITIAL  SATISFACTORY  PERFORMANCE  TEST  LQUIfHENI  -  The  following 
equipment  shall  be  used  for  the  Initial  Satisfactory  Performance 
Test  and  for  the  subsequent  proof  cyclesi 

a)  Voltmeter,  Non-Linear,  /model  4513,  Accuracy  ±  0.0K  or  1 
count,  whichever  is  greater. 

b)  Voltmeter,  Weston,  Model  931,  Accuracy  ±  0.5$. 

c)  Au&eter,  Weston,  Model  931,  Accuracy  ±  0.556. 
a)  Recorder,  CEC,  Accuracy  ±2.0$. 

e)  Potentiometer,  Leeds  and  Northrup,  Model  8662,  accuracy  0.1$ 
fro;:.  0  to  80  illivolts, 

3.2  LNVIhONi-EKTAL  EQUIPMENT! 

3.2.1  TEmPERATURE-ALTI TUDS-HUI JDITT  ESUi PiJEMT  -  HEMCO  Environmental 
Chamber,  Model  WFA-100-45. 

3.2.2  VIBRATION  E0UiiV£NT  -  iJB  Vibration  Exciter,  C-25-H,  or  equivalent, 
with  associated  monitoring  equipment. 

3.2.3  ACC  LIQUATION  TEST  EQUIPMENT  -  Genisco  Centrifuge,  1'ioddl  C-159. 


I 


FORM  NO  A- 702-1 


CONVA1R 


ASTRONAUTICS 


^HiL _ 


licO 


U.l 


li.1.2 


i 

i 


i 


* 

h.1.3 

4 


test  regqguaggy  .  ■  -  ' 
test  comnomt 

ATXOGPHSRIC  COKflETXOWS  -  Unless  sUwrvlse  specified  irrein  or 
In  the  teat  specimen  specification.  all  tact*  shall  be  perfoxaed 
at  an  atiwepberic  pressure  between  25  inches  and  32  In shea  of 
aercury,  a  temperature  between  +60*7,  and  9$*f»  an d  a  relative 
huddity  of  net  were  than  90f*  Data  free  testa  perfomed  at 
ether  than  the  atmospheric  conditions  a pacified  shall  include 
corrections  far  instruaent  compensation. 

K 

TOLOAMCIS  *  The  wadxm  allowable  tolerances  on  test  condition® 
a  hall  'be  as  follent 

au  Teaperatare . . 

b.  Barometric  Pressure... . i$% 

c.  Helatire  KesidiV...  •«»»•«. lift*  | 

d.  Vibration  Amplitude ....... .ilfijt 

e.  Vibratien  frequency* ....... 

t.  Acceleration.. ............  *±lQJt 

I 

HUSURRarrs  ®  All  *eurur«R*nta  Shall  be  made  with  instrwents 
whose  accuracies  hare  been  certified  hy  the  Astronautics 
Standards  Laboratory  and  which  bear  a  current  calibration  decal. 


h.l.k  TEST  aaOMPI  QfMATIOK  -  Operational  end  functional  tests  ef 

BE*  teat  specimen  shall  be  conducted  as  outlined  In  this 
procedure. 

1.1.5  ADJUSTHSMTS  AMD  H1FAIR3  KJR1BQ  -  Mo  adjustment®,  naln- 

tenanoe,  "or  repairs"  ^T&o  'Wei  a  peciaen,  other  than  those 
specifically  stated  in  this  prsoedrare  shall  be  allowed  after 
the  start  of  the  Initial  Satisfactory  Fsrferaaaee  Tests. 
Exceptions  to  this  shall  be  macs  when  in  the  opinion  of  the 
Component*  Test  Lab  and  designated  witnesses,  adjustments, 
repairs,  or  maintenance  are  not  doe  to  faults  in  design, 
vorknanahlp,  material*,  or  to  the  test  condition a  imposed. 
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TSST  PBOCSDQKSSt  Continued 

TggffiATPMt  STABU.mil  QK  -  Teaperatari  stabilisation  has  been 
reaeMxi  «b«n  ihSWtpers^rs  of  the  largest  centrally  located 
ease  of  the  test  epedsen  does  not  vary  aore  then  $*?  froa  the 
temperature  sabient  to  the  equipment . 

PRSUOdKAai  HQPKCnog  -  The  teat  spedaan  shall  be  essoined 
viaaeli^  prior  io  "another  test  to  detexadne  that  the  ppeciaen 
meets  tho  reqtdratents  of  workmanship,  identification  maridngs, 
external  ctLmecsiaaa,  and  proper  inspection  approval* 
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TEST  PBOCEDbRESi  (Continued) 

INITIAL  SATISFACTORY  PEKFuRKAHCE  TEgy  -  The  following  teste  shall 
constitute  the  Initial  Satisfactory  Performance  Test  for  the  test 
specimen. 

The  proof  cycle  "A"  designated  in  Paragraph  4. 2. 1.1  a  shall  satisfy 
the  requirement  for  «n  Initial  Satisfactory  Performance  Teat. 

OPERATING  TEST  -  The  following  shall  constitute  the  Operating  Test, 
the  results  of  which  shall  form  the  basis  for  indicating  satisfactory 
performance  of  the  test  specimen  under  applicable  environmental  tests. 

Five  (5)  tost  specimens  will  be  used  throughout  this  test.  All 
specimens  are  to  oe  subjected  to  all  environmental  tests  until  dis¬ 
charged.  Diecharging  of  the  specimens  will  oe  accomplished  in  • 
accordance  with  the  following  schedule. 


Specimen  No. 

1 

2 

3 

4 

5 


flischar  e  Para.  No 

4.2. 1.1  a 

4.2.1. 1  o 

4.2.1.1  i 
4.2.1.X  d 
4*4.1 

4.3.1 


Proof  Cycle 

4. 1.9.1 

4.1. 9.1 

4. 1.9.1 

4*1. 9. 3  (a)  i 
4. 1.9. 3  (b)  | 

4.1.9.2 

4. 1.9. 3  (c)  ! 

i 


PROOF  CYCLE  "A"  -  To  be  performed  afti-"  or  during  teste  where  Proof 
Cycle  "A"  is  specified.  (See  proceeding  paragraph). 

»,)  Energize  heater  and  allow  sufficient  v'-we  for  the  test  specimen 
to  reach  nn  operating  temperature  leT  il.  Operating  temperature 
level  is  reached  when  the  heater  dot  j  not  operate  continuously 
with  power  applied. 


/ 1  Activate  test  specimen,  Pleasure  ana  record  time  to  come  up  to 
full  voltage. 

c)  Aulow  to  stand  for  a  minimum  of  2,0  min  /tea. 


d)  iaeasure  and  record  voltages  (Open  Circ.  it). 


e) 


i«a3ure  and  record  voltages  and  noise  while  discharging  the 
test  spoci.-en  it  ft  rate  of  145  amperee  for  a  period  of  10  minutes. 
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TEST  PROCEDURES!  (Continued) 


4.1.9. 2  ms.  fi WJL0B1  -  To  be  perfor^edf  using  an  activated  test  specimen 
where  Proof  Cyoie  "B"  is  specified. 

a)  Place  the  test  specimen  in  a  temperature  chamber. 


b)  Stabilize  the  test  specimen  temperature  at  +40°F. 

c)  Apply  117  vac,  60  cps  to  the  heater  system. 

d)  Increase  the  chamber  temperature  to  +12Q°F  in  increments  of 
20°F.  Allow  the  test  specimen  to  stand  for  one  hour  at 
each  increment. 

e)  .Measure  and  record  heater  cycle  operation  during  each  temperature  I 

interval.  j 

4. 1.9. 3  PROOF  CYCLE  "C"  -  To  be  performed  where  Proof  Cycle  "C"  (a,  b,  or  c)  | 
is  specified.  ; 

a)  Perform  Proof  Cycle  MA",  steps  a  through  d,  then  measure  and 

record  voltage  and  noise  while  discharging  the  test  specimen  i 

at  a  rate  of  60  amperes  for  10  minutes. 

b)  Measure  and  record  the  voltage  and  noise  while  discharging  the 
test  specimen  at  145  ampcreB.  This  test  shall  oe  performed  on  . 
the  same  specimen  used  in  the  proceeding  paragraph  (4. 1.9. 3  a). 

c)  Perform  Proof  Cycle  "A",  stepB  a  through  a,  and  measure  and  i 

record  voltage  and  noise  wimis  dii-charging  the  test  specimen  at 

10  amperes. 
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4.2.1  Maayggffllg  "  hissilsborne  squipaent  shall  be  subjected 

to  the  following  test  sequences,  as  applicable. 

4.2. 1.1  ttlSSIiEBORHB  POP  WUUKTED  CAKISIERS  -  The  following  test  sequence 
shall  be  conducted  in  a  Temperatuie-lltitude-Hui  ddity  Test  chamber 
in  order  specified.  A  thermocouple  shall  be  placed  in  gooa  thermal 
contact  on  the  largest  centrally  located  external  mass  of  the  test 
specimen,  or  in  any  other  location  deemed  necessary  to  checx 
temperature  stabilization. 

a)  The  test  specimen  shall  be  placed  within  the  chamber  and  the 
chamber  maintained  at  atmospheric  conditions  as  specified  in 
Paragraph  4.1.1.  The  test  specimen  shall  be  operated  through 
one  proof  cycle  "A",  and  a  record  made  of  all  data  necessary  to 
determine  compliance  with  the  performance  requirements  of  this 
specification. 

b)  The  test  specimen  temperature  shall  be  stabilised  and  maintained 
at  plus  125®F  for  a  period  of  one  hour.  The  chamcer  temperature 
shall  be  maintained  and  the  test  specimen  suojectec  to  radiant 
heat  at  the  rate  of  360  BTU/sq.  ft. /hr.  upon  its  largest  surface 
area  for  a  period  of  4  hours. 

c)  The  chamber  temperature  shall  be  reduced  to  minus  65°F  at  a 
rate  of  0.75  to  1.25*F  per  minute,  and  maintained  at  this 
temperature  for  a  period  of  8  hours.  The  test  specimen  shall 
then  be  removed  from  the  chamber  and  placed  in  an  ambient 
temperature  between  460°F  and  -*95^  until  the  test  specimen 
temperature  stabilizes.  The  test  specimen  shall  then  be 
operated  through  stepa  (a),  (b),  and  (c)  of  proof  cycle  "A". 

The  chamber  shall  then  be  brought  to  a  temperature  of  +40°F 
and  the  test  specimen  returned  to  the  chamber.  After  the 
test  specimen  temperature  stabilizes,  the  heater  ehall  be 
turned  on  for  a  period,  of  2.5  hours.  At  the  start  of  the  final 
hour  of  the  2.5  hour  period,  the  chamber  absolute  internal 
pressure  shall  be  reduced  to  3.44  inches  of  mercury  for  a 
period  of  at  least  one  hour  anu  then  returned  to  appro ximately 
30  inches  of  mercury.  The  test  specimen  shall  then  oe  operated 
through  3tepc  (d)  ana  (e)  of  proof  cycle  A  while  supplied 

with  euflicient  cooling  or  heating  air  to  maintain  the  external 
ambient  temperature  at  +40°F.  A  record  ehall  be  made  of  all 
data  necessary  to  determine  compliance  with  the  performance 
requirements  of  this  specification. 
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4.0  TEST  PROCEDURES «  (Continued) 

4.2. 1.1  KIS£I1£B0RME  POD  IDPMTED  CAKIdTERS  -  Continued 

d)  The  chamber  temperature  shall  be  increased  at  a  rate  of  0.75 
to  1.25°F  per  minute  to  +160°F,  and  maintained  with  a  relative 
humidity  of  not  less  than  95  percent,  for  a  period  of  4  hours, 
or  until  the  test  specimen  temperature  stabilizes,  whichever 
is  longer.  At  the  end  of  this  period  the  chamber  temperature 
shall  be  reduced  to  +125°F  at  a  rate  of  0.75  to  1.25°F  per  . 
L-iinute,  and  maintained  at  this  temperature  until  the  test 
specimen  temperature  stabilizes.  The  unit  shall  then  be 
operated  through  steps  (a),  (b),  and  (c)  of  proof  cycle  A. 

The  chamber  internal  absolute  pressure  shall  be  reduced  to 
3.44  inches  of  mrcury  for  a  period  of  at  least  1  hour,  and 
then  returned  to  approximately  JO  inches  of  mercury.  During 
this  one  hour  period,  relative  humidity  may  be  uecreased  but 
shall  be  .returned  to  95  percent  at  a  pressure  of  30  inches  of 
mercury.  The  chamber  shall  then  be  allowed  to  return  to  ambient 
temperature  until  the  test  specimen  temperature  stabilizes. 

The  test  specimen  shall  then  be  opei-ated  tlirough  steps  (d)  and 
(e)  of  proof  cycle  A  while  supplied  with  sufficient  heating  or 
cooling  air  to  maintain  the  external  ambient  temperature  at 
+80°F.  A  record  shall  oe  maue  of  all  data  necessary  to  deter¬ 
mine  compliance  with  the  performance  requirements  of  this 
epecification. 

The  heating  cr  cooling  air  to  the  ter.t  specimen  shall  be  cut 
off  and  the  test  specimen  operated  through  proof  cycle  C, 
step  a,  while  the  chamber  internal  absolute  pressure  is  re¬ 
duced  to  not  more  than  1  mi.,  of  mercury  as  rapidly  as  possible, 
but  not  to  exceed  10  minutes  (no  hu.ddi.ty  control).  A  record 
shall  be  made  of  all  data  necessary  to  dcterndne  compliance 
with  performance  requirements  of  this  specification. 
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4.0  TEST  PROCEDURES i  (Continued) 

4.3  OPERATING  ViBRATiuM  TESTS  -  Prior  to  this  test  perform  proof 
cycle  B.  Proof  cycle  C,  step  c,  shall  be  perforated  while  the 
test  specimen  ie  subjected  to  the  tests  described  in  paragraph 
4*3.1.  A  recox d  shall  be  made  cf  all  data  necessary  to  determine 
compliance  with  the  pt  rformance  requirements  of  this  specification,  j 

4.3.1  DSTERi  JMA1I0B  OF  RESONANT  FRSwLEMCI  -  The  test  specimen  shall  oe 
subjected  to  a  slow  speed  scanning  sweep  at  frequencies  and 
amplitudes  of  sinusoidal  vibration  as  shown  in  Figure  1,  2  and 

3,  as  applicable,  and  a  sweep  period  as  shown  in  Figure  4  along 
any  three  mutually  perpendicular  axes  of  the  tost  specimen. 

The  resonant  frequencies  for  each  axis  shall  be  determined  by  I 

the  following  methods. 

a.  Increased  accelerations  measured  on  the  test  specimen  with  j 

constant  input  accelerations,  measured  at  the  test  specimen 
mounting  points. 

✓ 

b.  Excessive  noise  emitted  from  the  equipment, 

b.  Erratic  Operation,  or  failure  of  the  equipment.  I 

4.4  OPERATING  ACCELERATION  ILSTS  -  Perform  proof  cycle  C,  step  b, 

while  the  test  specimen  is  subjected  to  the  tests  descrioed  in 
paragraph  4.4.1.  A  record  shall  be  made  oi  all  data  necessary  ! 

to  determine  compliance  with  the  performance  requirements  of  this 
specification. 

| 

4.4.1  STANDARD  TEST  - 

Stap  1  The  equipment  shall  be  subjected  to  10.0  G,  ±  1,0  G  for 
a  period  of  at  least  30  seconds  along  the  axis,  corres¬ 
ponding  to  the  air  vehicle  longitudinal  axis,  forward. 

Step  2  The  test  specimen  shall  be  subjected  to  2  0  %  for  a 

period  cf  at  least  15  seconds  along  the  axis  corres¬ 
ponding  to  the  air  vehicle  longitudinal  axis,  in  a 
reverse  direction. 

Step  3  The  test  specimen  shall  be  suojected  to  3  G^^jt  along 

each  of  the  two  axis  mutually  perpendicular  to  each 
other  and  to  the  air  vehicle  longitudinal  axis,  for  a 
period  of  at  ltaat  15  seconds  in  each  direction. 
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2.  Voltmeter,  Oscilloscope,  and  C.E.C.  Recorder 
3‘  Variable  reeUtance  loads 

27A230  Main  Missile  Battery.  Plight  Proof  Teat. 
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